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[ Abstract] Objective To investigate the willingness of middle-aged and elderly men in rural Sichuan province to
undergo human immunodeficiency virus (HIV) testing and its associated factors, providing references for promoting
voluntary testing. Methods A face-to-face questionnaire survey was conducted among 990 middle-aged and elderly men
in rural Sichuan from July to August 2023. The data on demographic characteristics, HIV testing willingness, and HIV
prevention protection motivation were collected. LASSO and Boruta methods were used to screen relevant variables. An
XGBoost model was employed to predict HIV testing willingness, with SHapley Additive exPlanations (SHAP) for
importance and interaction analyses. Results The middle-aged and elderly men in rural Sichuan showed the HIV testing
willingness rate of 53.13% and the HIV knowledge awareness rate of 35.56%. Among them, 62.02% held an attitude of
relative stigma toward AIDS, and 6.36% had previously undergone HIV testing. Lasso and Boruta identified 10 key
variables from 22 independent variable candidates. The XGBoost model achieved an area under the curve (AUC) value of
0.979 (95%CI: 0.963—0.995). SHAP importance analysis revealed the top five factors derived from protection motivation
theory dimensions. The HIV testing willingness was positively associated with testing self-efficacy (SAV = 3.08), social
support (SAV = 0.29), and awareness of HIV-related services (SAV = 0.27), and negatively associated with behavioral
costs (SAV = 0.22) and external rewards (SAV = 0.20). Factors such as unmarried status, lack of HIV knowledge, and
previous experience of HIV testing were primarily associated with willingness, while 45-49 years and high school/
vocational school or above were mainly associated with unwillingness. Conclusions Middle-aged and elderly men in
rural Sichuan exhibit low willingness to undergo HIV testing, which is primarily associated with insufficient HIV
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knowledge, inadequate social support, and prevalent AIDS-related stigma. Enhancing the awareness of testing

experiences may encourage testing uptake.
[ Keywords]
learning; middle-aged and elderly men; rural areas
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Table 1 Distribution and HIV testing willingness among middle-aged and elderly men with different characteristics (N = 990)

AR A K (n=526)

RFE paxil PN FIRLEE /%
A Hi /%
R 45~49 87 8.79 48 55.17
50~59 359 36.26 223 62.12
60~69 281 28.38 145 51.60
70~93 263 26.57 110 41.83
93 PR 956 96.57 509 53.24
HAb R % 34 3.43 17 50.00




- 1476 - pE AL T A 2025 4F 12 A 41 G5 12 ) Chin J Public Health, Dec 2025 Vol.41 No.12

gk
Table 1 Continued

Az IS A B (n=526)

RFE A A PR %

AN# fi /%

SCAGTREE NERAR 600 60.61 282 47.00
HIrp 324 32.73 200 61.73

/R L L 66 6.67 44 66.67

TEAAR L RIF 76 7.68 43 56.58
Y/ 787 79.49 440 55.91

2 37 3.74 16 43.24

A 90 9.09 27 30.00

JiAN4 KR 568 57.37 301 52.99
TA 205 20.71 122 59.51

BLRA 7 36 3.64 21 58.33

K55 Bl 96 9.70 32 33.33

Fehh 85 8.59 50 58.82

JEAETS B A5 T A 439 4434 254 57.86
S5 EFENEA 299 30.20 161 53.85

EFRNEE 61 6.16 20 32.79

JhfE 191 19.29 91 47.64

ONCLIONG TR 112 11.31 54 4821
1~999 407 41.11 196 48.16

1000~1999 161 16.26 94 58.39

2 000~2 999 144 14.55 83 57.64

3000~3 999 91 9.19 56 61.54

24000 75 7.58 43 57.33

52 ik AR E A i 287 28.99 115 40.07
& 703 71.01 411 58.46

el 2 BRI i 828 83.64 417 50.36
& 162 16.36 109 67.28

REAEHIVAS ] i 927 93.64 468 50.49
P 63 6.36 58 92.06

SR AR 5y <3 412 41.62 161 39.08
4~5 226 22.83 117 51.77

26 352 35.56 248 70.45

SR SR BRI 13 1.31 11 84.62
— AR 306 3091 162 52.94

BTN 614 62.02 323 52.61

A AR 57 5.76 30 52.63

RAEIESIET A i 880 88.89 448 50.91
= 110 11.11 78 70.91
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990 % Hh 4 B M R BN 115 40 N (45.77+ (272/990) “BAK /K F & 4 3.84%(38/990). “IE
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HE AL T A 2025 4 12 A 41 G5 12 Chin J Public Health, Dec 2025 Vol.41 No.12 - 1477 -

FARMKIKHESN g P2 AR AR SCHFF AT MR AT SRR SRR S5 [ 5 A
NARHY S SRER [N A ER IR HIV Al AL RE
2 PR TSR T DR S L 2 FEAS T T DL S A5 93 KT (N=990, %+5)

Table 2 Scores and levels of different dimensions of HIV prevention protection motivation among middle-aged and elderly men
(N=990, x+5)
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Fig. 1 Intersection results of variable selection by lasso and Boruta

2.4 XGBoost # & H (A 2) XGBoost 1% 7E 0.986(95%CI= 0.979~0.992), & B A5 7 H A % 5%
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(95%CI=0.963~0.995) ; Il Z5:4E (traindata) AUC &y (specificity) 0.968, ¥ #E & (precision)0.963, # [A]
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Fig. 2 Evaluation of the XGBoost model
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Fig. 3 SHAP global summary and univariate explanation plots
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